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Preface 
The concept of a matrix valued function arises naturally both in applica- 
tions and from a purely mathematical point of view. By considering matrices 
which may change, depending on a variable or a parameter, one is led to the 
study of matrix valued functions rather than fixed matrices. To study the 
resulting richer structure added to the theory of matrices, one borrows ideas 
and methods from such diverse mathematical areas as function theory, 
perturbation analysis, operator theory and abstract algebra. Recently, driven 
largely by many important applications in linear system theory, signal 
processing and statistics, as well as by intrinsic mathematical interest, the 
theory of matrix functions has advanced considerably. This special issue 
reflects many (but by no means all) avenues of current developments in 
matrix valued functions and their applications. Let us briefly describe some 
of these, without attempting to characterize each paper in the issue. 
A significant source of matrix valued functions is provided by electrical 
engineering applications, where they appear as transfer functions of multi- 
input multi-output systems. In the simplest case of linear time invariant 
systems the transfer function is rational. In this context various factorization 
and interpolation problems are crucial, and quite a few papers here are 
dedicated to problems of this type. On the other hand, the theory of rational 
matrix functions developed from the mathematical point of view leads to 
many important connections, and in this issue there are represented connec- 
tions with reproducing kernel spaces, inversion of structured matrices, and 
commutant lifting theorems in operator theory. 
When a matrix is a function of several parameters, or is subject to 
perturbations, problems concerning sensitivity of eigenvalues and invariant 
subspaces arise naturally. Closely related problems involve parametrization 
of dynamic controllers (an important issue in linear control theory), stability 
of invariant subspaces with symmetry properties, and smoothness of bases in 
certain invariant subspaces. 
Still another direction is based on extension of classical function theoreti- 
cal results to the matricial case. This line is represented here by matricial 
Pad6 approximations, matricial linear fractional maps, and hypergeometric 
functions of matrix argument. 
Of course, the division above is not absolute, and some papers can be 
placed in more than one of these somewhat arbitrary categories, while some 
other papers in the issue do not fit any of the aforementioned classes. 
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It was one of the main goals of this issue to represent the cross 
fertilization of ideas and methods among matrix theory, other parts of 
mathematics and numerous applications, which is so characteristic of many 
recent advances in Matrix Valued Functions, and which bespeaks enormous 
future potential in this field. We take the opportunity here to express our 
gratitude to the authors who contributed to the special issue, and we thank 
the Editors-in-Chief of Linear Algebra and Its Applications for inviting us to 
act as guest editors. 
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